ABSTRACT Background: With improvements in stroke treatments,
Major improvements in stroke prognosis have been achieved by stroke units implementation and increasing the routine use of thrombolysis. The number of survivors with dramatic recovery resulting in minor to moderate sequelae is therefore increasing. However, despite good motor and cognitive recovery, many of them are still reporting difficulties in social functioning (SF) leading to difficulties in returning to work [1] [2] [3] and to social and familial disturbances. 4 5 Assessing these difficulties and identifying the determinants becomes a major issue to help the patients overcome their handicap.
The purpose of our study was to assess the frequency and the determinants of SF from the patient's viewpoint, several months after a mild to moderate stroke. At that time, patients had returned to their previous daily life, and the major part of functional recovery had occurred. Moreover, we focused on the subpopulation of patients in vocational age (range 18 to 65 years) who had apparently no severe remaining handicap. As the patient's opinion is becoming a valuable outcome, 6 we assessed patient's self-estimation of how stroke had changed their SF. In parallel, we evaluated the patients' SF provided by the families, medical evaluation and return to work. To our knowledge, this is the first study focused on the patient's self-estimated SF after mild stroke.
Several scales allow SF to be assessed after stroke. The stroke impact scale 7 measures SF but only as a part of the participation domain, which counts for one of the eight domains of this scale. Global scales are usually validated as a sum and not for using items separately. Moreover, strokespecific scales do not allow any comparisons across diseases. Conversely, the Work and Social Adjustment Scale (WSAS) 8 is simple, quick, selfreported and focused on SF. The WSAS has been validated and has a good internal consistency and good sensitivity to the patient's condition modifications, such as improvement under therapy. 8 9 Moreover, as a generic scale the WSAS allows comparisons across various disorders. It has been used in psychiatric disorders such as depression, 8 obsessive compulsive disorders, 8 phobia 10 and bipolar disorders, 11 after head trauma 12 and in cardiac diseases. 9 
METHODS AND SUBJECTS Inclusion criteria
This prospective cohort included patients admitted consecutively to the stroke unit with a first-ever stroke providing they met the following criteria: a recent 6 (SD 3)-month stroke demonstrated on imaging, and a vocational age from 16 years to 65 years. Patients were not eligible if they presented with transient ischaemic attack, National Institutes of Health Stroke Scale (NIHSS).4 at study time, severe aphasia, alexia, non-compensated hemianopia, neglect, decreased visual acuity, illiteracy, psychiatric disorder, symptomatic prior stroke or silent stroke on imaging or other neurological disease. A score of .23/30 was required for the Mini Mental State Examination (MMSE) 13 to exclude patients with dementia or who were not able to sustain the whole set of tests. A modified Rankin scale 14 (2 was chosen to exclude patients who had severe limitations of physical activities. The Medical Ethics Committee (CCPRB) of the institution approved the study. We obtained signed informed consent from all the subjects.
(BDI) and hospital anxiety and depression scale (HAD), 17 and performed the MMSE. Neurological deficit was assessed using the NIHSS 18 at admission in the stroke unit in the acute period of the stroke and at the time of evaluation in the study. Handicap was scored using the modified Rankin scale.
14 For assessing activities of daily living, we used the Self-maintaining and Instrumental Activities of Daily Living scale 19 (SI-ADL). SI-ADL scale explores eight items rated from 0 to 1: using the telephone, shopping, cooking, housework, laundry, transportation, medication and finances. SI-ADL was used as a total score, 8 representing normal activity.
Self-estimated work and social dysfunctioning was assessed with the WSAS, which explores five domains: ability to work, home management, social leisure, private leisure and ability to form and maintain close relationships with others. The WSAS is based on the subject's estimated capacities and resources and not on the subject's actual performance (''what I have done''). The consequences of an identified condition such as a stroke are assessed, since each question begins with ''because of my condition 'x' stroke my activity 'y' is impaired''. The five items of the WSAS were rated from 0 (no impairment) to 8 (very severely impaired), and the scores obtained for each item are summed in a total score. A score of 0 reflects normal functioning, and a score of 40 the worst score possible. We applied a similar categorisation of WSAS into three categories as those reported in other diseases. 8 A score >20 suggested moderately severe to severe impairment, from 10 to 19 significant dysfunctioning, and less than 10 a subclinical dysfunctioning.
We also measured SF with a complementary approach, provided by the families, medical evaluation and professional status. 1. To obtain an assessment of the behavioural and social dysfunctioning, spouses or a family member filled the Iowa Scale of Personality Changes (ISPC), which estimates affective, behavioural and social disturbances that may occur after a brain lesion, and assesses the extent of changes from premorbid levels. 20 Twenty-nine items explored behaviour, behavioural control, goal-directed behaviour, decision-making, emotional expression, interpersonal relations and insight, on a scale from 1 to 7. A rating of 1 reflected excellent, and a rating of 7 reflected severe disability. The difference between prestroke and current ratings provided a measure of the extent of the changes. The two assessments were made when assessing the WSAS, and we used the mean of the changes within the 29 items as a measure of personality changes. 2. For medical evaluation, experienced stroke neurologists in charge of the patients rated globally SF into three categories unaware of the WSAS rating of the patients: no social dysfunctioning, mild to moderate social dysfunctioning, severe social dysfunctioning. 3. We collected information on profession and working status before stroke, at inclusion and 1 year after stroke. Moreover, the occurrence of conjugal life problems since stroke was recorded as present or absent. 4. Neuropsychologists collected patient's WSAS ratings and assessed HAD and MMSE.
Magnetic resonance imaging
All patients underwent MRI including T2, FLAIR and DWI within the first week following stroke to confirm the diagnosis.
Data and statistical analysis
For univariate comparisons, we used ANOVA, Kruskal-Wallis test, Fisher exact, x 2 test and Cuzick test for trends when appropriate. Internal validity of WSAS was assessed using the Cronbach alpha and principal-components analysis. We analysed statistical associations between WSAS and NIHSS, modified Rankin scale, SI-ADL, ISPC, global clinical assessment by stroke neurologists or return to work at 1 year.
We used ordinal regression modelling to approach which domains were expressed by the WSAS. Variables associated with WSAS at univariate analysis were removed stepwise with a level set at p.0.2. The parallel regression assumption of the ordinal logistic model was assessed with the Brant test. 21 Confidence intervals were computed using bootstrapping 22 
RESULTS
We included 84 patients of the 410 (20%; 95% CI 17% to 25%) patients with stroke admitted to the stroke unit during that period of 15 months (fig 1) . The demographic and clinical characteristics are listed in table 1. Fifty-seven patients (68%; 95% CI 57% to 78%) complained of at least significant dysfunctioning in SF attributed to stroke based on WSAS. The distribution of our population was almost equivalent within the three categories of the WSAS (table 2) .
The Cronbach alpha of the WSAS was 0.87. The first factor of principal-component analysis explained 55% of the variance with a group of four close items (ability to work, home management, social leisure, private leisure). The second factor explaining 23% of the variance was almost exclusively represented by the ability to form and maintain close relationships with others.
Self-estimated dysfunctioning was not significantly related to NIHSS at the time of WSAS examination (Fisher exact; p = 0.65), but presented a trend with the NIHSS at admission to the stroke unit (Kruskal-Wallis test; p = 0.09). The modified Rankin scale at examination (Fisher exact; p = 0.001; table 2) and SI-ADL (Kruskal-Wallis test; p = 0.0001; fig 2) were significantly related to WSAS. The global assessment done by the stroke neurologists was significantly related to WSAS (Fisher exact; p = 0.007; table 3).
The relation between WSAS rating and working status at 1 year was highly significant (Fisher exact p,0.000; table 4).
The mean differences in ISPC were significantly related to WSAS (ANOVA F = 4.23; p = 0.02; fig 3) . Conjugal difficulties were associated with medical evaluation (Pearson Using ordinal logistic regression, the Brant test confirmed that parallel regression assumption was respected (x 2 = 0.57; p.0.90). Three variables were selected in the model, NIHSS at admission, MMSE at examination and HAD (table 5) .
DISCUSSION
The included patients represented those with lower age and lower residual disability, as shown on fig 1. The surfaces of each polyhedron constituting the pyramid of the selection of the patients (fig 1) are proportional to the percentages of the subpopulations of acute stroke admitted to the stroke unit. In our population, the mean WSAS was 16.1 (SD 10.0; median 16.5), corresponding to significant social dysfunctioning. Among the 84 patients, SF evaluated by the WSAS was moderately impaired in 28.6% and severely impaired in 39.3%.
Moreover, as a generic scale, WSAS allows comparisons across diseases. When comparing WSAS scores in our patients with stroke (mean 16.1, SD = 10.0, median = 16.5) with reported WSAS scores in unipolar depression before treatment (mean 17.8) 8 and in bipolar disorders in remission (median 14), 10 the WSAS scores were of the same order of magnitude. Considering that unipolar depression has been ranked within the top 10 of disability-adjusted life years (DALYs) in the world, in terms of disease-related handicap, 23 these findings highlight the burden of stroke, even with a good clinical outcome.
Scales commonly used in stroke such as the NIHSS 18 measure neurological deficit, or basic daily activities with the Barthel index. 24 The modified Rankin scale 14 provides a crude rating considered as a quick scoring of handicap. They are widely used, either alone 25 or in combination 26 in clinical trials 27 and in routine practice, but they have obvious limitations in higherorder and social functioning. Focused on house and social activities, the Frenchay activity index 28 and the Self-maintaining and Instrumental Activities of Daily Living 19 (SI-ADL) measure what the patient is doing. The extensive and validated quality of life (QOL) questionnaire SF-36 explores many domains such as physical functioning, physical role, bodily pain, general health, vitality, SF, emotional role and mental health. 29 However, generic tools assessing quality of life are timeconsuming, and questionnaires not focused on the specific problems reported by the patients do not arouse enough motivation to be filled in diligently, and so tools designed specifically for stroke have been created. [30] [31] [32] The SS-QOL, 33 for example, showed a higher sensitivity to meaningful changes 34 than the generic SF-36. 29 However, when testing the clinical meaning of the stroke adapted Sickness Impact Profile (SA-SIP30) 35 and the generic SIP, they primarily reflect aspects of physical functioning, the psychosocial dimension of both versions remaining largely unexplained. 36 EuroQol is simple and measures aspects of quality of life; however, social and work functioning are approached only in the ''usual activities'' item. 37 Furthermore, these scales and indexes are rated by doctors or nurses or are questionnaires based on the evaluation of the patient's capabilities, ''what he is able to do'' or ''what he is doing,'' and do not account for the patient's viewpoint. Conversely, the WSAS assessed the patient's self-estimation of how stroke had changed their SF.
The rate of SF dysfunctioning may be considered as surprisingly high, relative to the clinical findings (table 1) . First, our patients were young (43.5 years). Although age was associated with a better outcome, a recent study has reported that age was inversely associated with mental and physical health at 1 year poststroke, which was attributed to higher expectations of health and recovery in young patients. 38 Actually, our patients had globally mild to moderate stroke, which is accounted for by the low NIHSS (mean 5.8) at admission with acute stroke, and a good clinical outcome, accounted for by the mean NIHSS of 0.9 and modified Rankin scale of 1.4 on the day of the WSAS assessment. Second, the low depression score (mean BDI within the minimal range and mean HAD score was at the edge of depression) should have led to a better self-estimated SF. However, 42% were taking antidepressant drugs prescribed for depression symptoms. Third, the high MMSE at 7.1 months (median 29) did not indicate a significant cognitive impairment or dementia that might account for social dysfunctioning. However, the 25% of the patients who had a MMSE ,27 may have cognitive difficulties, in either episodic memory (free recall of the three words) or working memory (maintenance and calculation during the five consecutive subtractions). Therefore, although our population represents the subset of mild handicapped patients with stroke under 65 years old, the high rate of social dysfunction highlights the fact that SF was perceived to be problematic by these patients with stroke.
However, it could be argued that patients may have overestimated their social dysfunctioning. When testing selfestimated social dysfunctioning with other scales, the association between WSAS and modified Rankin scale was highly significant, despite 16 (19%; 95% CI 11.1 to 29.4%) patients with an excellent score (modified Rankin scale of 0 to 1) complaining of significant social dysfunctioning. The strong association between the self-assessed severity in WSAS and SI-ADL representing the activities done by the patient in daily living functioning was clearly illustrated in fig 2, highlighting the fact that the patient's self-assessment reflects everyday activities. A similar correlation with ISPC (fig 3) confirms that self-estimation was in agreement with the familys' ratings of the patient's behaviour. There was also a strong association between WSAS and the stroke neurologist's ratings, thus confirming the fact that the medical evaluation and the patient's self-estimation are closely linked. The highly significant link between working status and social dysfunctioning was confirmed when assessing patients returning to work 1 year after stroke. Moreover, a WSAS>20 at 7 months was predictive of a major risk of not returning at work, whatever its modality (risk ratio = 3.49; 95% CI 1.90 to 6.41). Therefore, these multiple external evaluations allowed us to validate the patient's self-estimation and to consider the WSAS as a reliable measure of the patient's SF. SF has been recently evaluated using quality-of-life scales (SF36). Ethnicity, ischaemic heart disease and cognitive impairment were independent factors of mental health, a subscore including SF. 38 Other long-term outcome studies have reported age, depression, cognitive impairment, disability, aphasia and poor social network to be associated with a poor quality of life. When exploring the factors contributing to WSAS using ordinal logistic regression, the NIHSS at admission, HAD and MMSE explained the WSAS. While bivariate statistics showed only a trend toward significance for the NIHSS, multivariate modelling kept the NIHSS at admission in the model after adjustment for depression and anxiety, because severe strokes predicted mostly poor SF. HAD included the psychological components depression and anxiety, which are the most robust predictors of inadequate SF and have been reported as predictive factors of recovery in many studies. 39 Mood can be viewed as the affective or emotional SF corresponding to the second factor of the principal-component analysis of the WSAS. MMSE, which summarised cognitive functions, was the third contributor of SF. The role of cognitive impairment in recovery and quality of life has been well documented. Our findings are consistent with other studies, although our population was younger and less impaired regarding physical and cognitive aspects. The fatigue, loss of concentration and irritability items were also associated with SF, supporting the idea that cognition and mood are leading factors of SF.
The assessment of SF was performed a median of 7 months after stroke, which corresponds to a short delay in comparison with other studies. However, at that time, most of the recovery has been achieved. Furthermore, we wished to avoid interfering events and focused the evaluation of SF when patients' selfestimation could be reliably related to their stroke. However, information on possible evolution of the WSAS scores with time should be documented in further studies.
This study showed that self-assessed work and social dysfunctioning provides valuable information on SF after stroke. Social dysfunctioning seemed to be frequent months after stroke, stressing the burden for mild to moderate stroke in young and non-demented patients. Finally, initial neurological severity, mood and cognitive functions appeared to determine self-estimation of social dysfunctioning.
